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Crygt^ modificaiion of 9 N-Phenvl-2-PVrimidineamin6 derivative, processes for its 
mapufaQtgrg and its u?$ 

The invention relates to a particular form of the methanesulfonic add addition salt of 4-(4- 
rnethylpiperazin-1-ylrnethyl)-N-[4-methyl-3-(4i)yridin-3-yl)pynmidin-2-ylamin 
benzamide, comprising certain crystals, processes for the preparation thereof, pharma- 
ceufcai compositions containing this ciystal form, and their use in diagnostic methods or 
preferably for the therapeutic treatment of wami-blooded animals, especially humans, or 
their use for the preparation of pharmaceufical preparations for use in diagnostic methods 
or preferably for the therapeutic treatment of wamHalooded animals, especially humans. 

Bactoround to the invention: 

The preparation of 4-(4-methylpip6i»zln-1-ylmethyt)-NK4-methyl-3-{4-pyridin-3-yl}pyrimldih- 
2-ylamino)phenyllbenzamldia and the usie thereof, especially as an anti^tumour agent, are 
descnbed in Example 21 of EP-A-0 564 409, which was published on 6 October 1 993, and 
in equivalent applications in numerous other countries. This compound is exemplified In 
these publications only In free fonn (not as a salt). 

It has new been surprisingly found that a ciystal form may under certain conditions be found 
in the methanesulfonate salt of this compound, which Is descrtbed hereinafter as p-crystal 
form, and which has very advantageous proper^s. 

Detailed description of th^ invention 

The Invention is described In more detail in the following with the help of drawings and other 
aids: 



Rg. 1/3 shows the X-ray diffraction diagram of the a-crystal form of the methanesulfonie 
acid additidn salt of a compound of fomiula i. 

Rg. 2/3 shows the X-ray diffractton diagram of the p-cfystal form of the methanesulfonie 
acid addition salt of a compound of formula I. 

Rg. 3/3 shows the crystals above of the arcrystal fonn and below of the |3-Grystal form of 4- 
(4-methylpipBrazin-1-ylmBthyl)-N-[4'methyl-3-(4-pyridin-3-y!)pyrimidin-2-ylamin 
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beiiz? nide methanesulfonate {s of the methanesulfonic add addition $aH of a compound of 
fonnula t). 

In both X-ray diagrams, the angle of refraction 2theta is plotted on the horizontal axis {x- 
axis) and the relative line intensity (bacltground-conrected pealt intensity) on the vertical {y- 
axis). The diagrams are obtained as follows: first, the x-ray diffraction diagram Is recorded 
on film using a Guinier {ameia {Enraf-Nonlus FR 552 model) with a Guinier 258-94c film 
and copper radiation (Ka1 raid^tion, wavelength >. = 1 .54060 Angstrom). The optical density 
of the lines on the film is proportional to the light intensity. The film is then scanned in using 
a line scanner (LS Ifi, Johansson, Tfiby, Sweden) with SCANPt software. 

In accordance with Rg. 2/3 Oiere are lines having a relative line intensity of 20 or rnore at 
the following angles of refraction 2thetei (retatwe line intensities given in parentheses): 9,7" 
(40). 13.r (26), 14.7° (23), 17.5° (57), 18;2' (90), 20.0" (66), 20.6" (76), 21.1* (100), 22.1" 
(89), 22,7" (3S), 23.6" (44), 29.8" (23) and 30.8o (20). TTie fact tfiat in Fig. 2/3 the relative 
line intensity of the Hne at 30.8" seems to be higher than that of the line at 29.8" is due to a 
dose by further line at 31 .0" having a relative line intensity of 13. 

Melting points are detennined by means of a DSC thermogram using a Metdjer-Tpledo 
TA8D00. DSC ("differential scantling calorimetry^ is tlie technique of dynamic drfferenfial 
calorimetry. Using thislechnique, the melting temperature both of the o-crystai form and of 
the ^crystal form can be measured by heating the samples until a thermal, t.e. an 
endothermic or exothermic, reaction is detected by means of ultrasensitive sensors. The 
tneltlrtg points indicated In this text are determined using a Mettler-Toiedo TA8000 
apparatus, about 5.5 to 6.S mg of each sample being measured in an aluminium crucible 
with a perforated lid under a quiescent atmosphere of air at a heating rate of 1 0"C/min 
(starting at 20"C). 

The a-crystal form of 4-(4-methylpiperazin-1-ylmethyl)-l^[4-methyl^3-(4-pyridJn-3-yl)pyriml- 
din-2'^y)amIno)phenyl]benzamide methanesulfonate Is characterised by needle-shaped 
crystals and Is hygroscopic. In this form, the ciystals are hot particularly welt-suited to 
pharmaceutical formulation as solid dosage forms, because their physical properties, for 
example their flow characteristics, are unfavourable. Under certain conditions, however, It Is 
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possible to obtain 4-(4-methylpiperazin-1 -ylmetbyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimiclin-2- 
yiamino)piienyqbenzamide methanosutfonate in a ctystal fonn wfiich is not needle-shaped. 
This form is described in the present text as |3-ciystal form. 

The p-cO'sta'^om of 4-(4-methylptperazin-1-ylmethyl)-N-t4-methyl-3-(4-pyridin-3- 
yl)pyrimidin-2-^amino)phenyl]benzamide methanesulfonate has the advantage that its flow 
properties are substantially more favourable ttian those of the ot-crystal form. This erystel 
form has the further advantage of being thennodynamically more stable at temperatures 
betaw UCC. Finally, the p-crystal fomn is less hygroscopic than the a-crystal form and thus 
also stores better and is easier to process. 

The invention relates to an acid addition salt of a compound of fomiula I comprising non- 
needie-shfi^ed crystate, especially the p-crystal form of the methanesulfonic acid addition 
salt of the compound of fomnula I. 

The invention relates especially to a particular, essentially pure crystal form, preferably tfiat 
which is referred to hereinafter as the p-crystal form, of the methanesulfonic acid addition 
salt of 4-(4-methylpiperazin-1 -ylmethyl)-N-[4-methyl-3-{4-pyrid-3-yl)pyr1midin-2- 
ylamino)phenyl]benzamide methanesutfonate of fomiula I, 




Where the term methanesulfonic acid salt of a compound of formula I or of 4-(4-methyl- 
piperazin-1-ylmethyl)-Nr[4-methyl-3-(4-pyridin-3-yl)pyrlmidin-2-ylamino)phenyl]benzamide is 
used hereinbefore and hereinafter, this is especially taken to mean the methanesutfonic 
acidsattoffonnuiail. 



-4- 



PCT/EP?«/04427 




The tefm "essentially pure" is understood in the context of ttie present invention to mean 
especially that at least 90, preferably at least 95, and most preferably at least 99 per cent 
by weight of the ciystals of an acid addition salt of formula I are present in the ciystal form 
according to the invention, especially the p-crystal form, 

in the context with stating that the add addition salt of formula II exhibits an X-rsy diffraction 
diagram essentially as in Rg. 2/3 the term "essentially" means that at least the major lines of 
thje diagram depicted in Fig. 2/3, i.e. those having a relative line intensity of more than 10%, 
especiaily more than 20 %, as compared to the most intense line In Vne diagram, have to be 
present 

The invention expressly relates also to those fomis of the methanesuifonic acid addition salt 
of a compound of fpnnula I in whioh crystals of the ciystal fonn according to the invention, 
especially the |)-«iystal form, are pi'esent in essentialty pure form along with other ciystat 
forms and/or the amorphous fonn of the 4-(4-methyl-piperazin-1-ylroethyt)-N-I4-methyI-3-(4- 
pyridin-3-yl)pyrimidin-2-ytamino}phenyl]benzamide methanesulfonate. Preferred, however, 

the add addition salt of formula II, which Is present in essentially pure fonn in the ^-crystal 
form. 

The new crystal form, especially the p-crystal form, has the foUowing properties: 
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The melting point in the DSC thefmogram of the p-crystaf form Is 217«C, and that of the a- 
crystal form is 2S6''C {start of melting). 

The X-ray dfffraction diagram of the ^-crystal fomi does not show the peak of the a-Grystal 
form maiKed (1 ) and only to a very minor extent shows that marked (3) (see Fig. 1/3 and 
2/3). By contrast Fig. 2/3 shows a new additional peak marked (4). The new peak marked 
(5) also appears in Fig. 2/3. 

The X-ray diffiaetion diagrams also show other marked differences. 

In the preferred embodiment, the essentiaily pure methanesuifonic acid addition salt of a 
compound of formula 1 In the p-crystal forni shows the X-ray diffraction diagram indicated In 
Fig. 2/3. 

(i) Preferred Is a crystal form of the methanesulfonic acid additbn salt of a compound of 
formula I which does not show the peak marked {1) in Fig. 1/3 on the X-ray diffraction 
diagram, this crystal form preferably being present in essentially pure form. 

(ii) Preferred is also a crystal form of the methanesuffonic acid addition salt of a compound 
of fomiula 1 which remains dry at 93% relative humidity and at a temperature of ZS-C, this 
crystal fomi preferably beinjg present in essentiaily pure form. 

(Hi) The invention relates prefeiably to the p-cryste' tonti of the methanesulfonic acid 
additran salt of a oompound of formuta I which is ohaliacterised by the presence of ctysteds 
displaying the form shown in Fig. 3/3 below; especially the p-crystal fortn in essentially pure 
fbnm. 

(iV) Stronger preference is for the p-eiystat form of ttie methanesulfonic acid additiori salt of 
a oompound of formula 1 which has a melting point of less than 225°C, especially between 
217and225»C. 
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(v) Stronger preference is also for the p-crystal form of the methanesutfontc acid addition 
salt of a compound of formula I which ha$ a melting point of less than 21 YX. defined as the 
start of melting in the DSC thermogram. 

(v) Stronger preference Is also for the p-crystel form of the methanesulfonic acid addition 
salt Of a compound, of fomiuta I which on X-ray diffraction shows the peak marked (4) in Fig, 

(vit) Stronger preference is also for the p-crystal form of the methanesulfonic acid addition 
salt of a compound of formula I wtiieh on X-my diffraction shows the paal< marked (5) in Rg. 
2/3. 

{yiii) Still stronger preference is for the ji-crystal form of the methanesulfonic acid addition 
salt of a compound of formula \ whicti shows an X-ray diffraction diagram of the type shown 
in Fig. 2/3, especially one in which the relative peak intensities of each peak do not deviate 
by more than 10% from the rela;tive peak intensifies in the diagram shown in Rg. 2/3, 
especially an X-ray diffraction diagram identical to that shown in Fig. 2/3, 

(Ix) Greatest preference is for Mie ^rcrystai form of the methanesulfonic add addition salt of 
a compound of fonmula i which has two of the properties named in paragraphs (i) to (viii), 
greater preference being for three of the jsroperties In the said paragraphs, especially all the 
sakl properties, and most especially those properties defined as being prefen'ed. 

Likewtee strongly preferred is a crystal form as defined in one of the paragraphs (i) to (ix) in 
essentially pure form. 

Particularly special preference is for the ^-crystal form of the metiianesulfonic acid addition 
salt of a confound of formula I obtainable as described in the Examples. 

In all eases, a form of the methanesulfonic add addition salt of a compound of formula I 
comprising the corresponding above-mentipned crystal form is^also taken to be meant in a 
wkler aspect of the invention. 
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The (preferably essentially pure) ^lystal form is obtainable by 

a) digesting another crystal form, especially the a-ctystal foim, or an amorphous starting 
material of the methanesuifonic acid addition sait of a compound of formula 1, with a 
suitable polar solvent, espect&lly an alcohol, most especially methanol, or also a ketone 
(especially in a mixture with water, for example water/acetone), typically acetone, a N,N-di- 
lower alkyl-lower alkanecaitioscamtde, typically N,N>dimethylfonTiamide or -acetamide, or a 
hydrophiltG ether, typically dioxane, preferably in the presence of some water, or mixtures 
thereof, in suspension at a suitable temperature, preferably a temperature between 20 stnd 
SO'C, for example at about 25*'C, or 

b) dissolving another crystal form, especially the a-crystal form, or an amorphous Starting 
material of the methanesuifonic acid addition salt of a compound of formula I, with a 
suitable polar solvent, such as especially an alcohol, typically methanol or ethanol, a ketone 
(especiailly in a mixture with water, for example water/acetone) typically acetone, a N,N-di- 
lower alkyl-lpwer alkanecaitoxamide, typically N,N-^imethylformamide or -acetamide, or a 
hydrophilic ether, typically dioxane. or mixtures thereof, preferably in the presence of some 
water, at a suitable temperature, especially after heating the solvent, or while wanritng 
during the dissolution process, in both cases preferably to 2Src up to the reflux temperature 
of the reaction mixture* and then initiating crysltaltisatibn by adding a small amount of the 0- 
crystal form las seed crystal at a suitable temperaiture. for example between 0 and 70^0, 
prefeiBbty between 20 and TO'C. 

The educt, the a-crystal fonii of the methanesuifonic; acid addition sait of 4-(4-methyl- 
piperazinO-ylmethyl)4J-{4-methyl-3-(4-pyridin-a-yl)pyrimidin-2-ylarriino)phen^^^ 
obtainable for example by precipifiatihg out the sait from a solution in a solvent other than 
an alcohol, such as methanol, and without adding a seed Grystal of the p-crystal fotm. 

The above conditions on the selective preparation of the individual crystal forms are not 
conclusive. In general, for example, it is possible to very parameters such as the weight 
ratio of the methanesuifonic add addition salt df a compound of formula I to the solvent. It is 
also possible to vary the lime needed for the prepamtidn of the prcrystai fonn, espeGially 
when the temperatures are adjusted at the same time. 
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One Of the advantages of the ^-crystal form is e^eciatly its more compact crystal form, 
which re^jlts in substantially more benefldaf flovy pmperties and thus in better 
proce^bility of the methanesutfonic add addition salt of a compound of fomiula I in the $- 
crystal form vetsiis the a-raystal form, for example in the manufacture of pharmaceutical 
preparations. 

It is true to say that tiie a-^rystat form of the methanesulfonic add addition salt of a 
compound of formula I is metastable at room temperature. However, the p-crystal form of 
the methanesulfonic acid addition salt of a compound of formula I js the thermodynamically 
ietable form at room temperature. Greater stability is thus to be expected. 

Finally, the p-crystal fomi is tess hygroscopic than the assiystal form of the methanesutfonic 
acid addition salt of a compound of formula I, as can be shown by the following table: 

On measurement of the crystal fonns up to the point where equilibriLim is reached (no 
further adsorption) ih a glass climatic chamber at 25°C and at the humidities shown below, 
the following water content values are found (the % values for the final water content refer 
to dry weight): 



Relative humidity 


Final water content on adsorptio 


n 


(%) 


a-ciystaif 


orm 


Crystal form 




(%) 


(molar) 


(%) 


(molar) 


12 


0.14 


D.05 


0.08 


0.02 


33 


0.18 


0.06 


0.10 


0.03 


46 


0.14 


0.05 






54 


0.13 


0.04 


0.14 


0.05 


66 


0.07 


0.02 


0.09 


0.03 


75 


0.49 


0.16 






85 


0.16 


0.06 


0.16 


0.05 


93 


40 


13.1 


0.1 S 


0.05 


97 


63 


20.8 


23 


7.5 


100 






37 


12 
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It is ^own that, at 25''C, the a-crystal form is hygroscopic and rapidly taltes up water so 
that, at 93% relative humtdity, the sample is to some extent present in amorphous form, 
whereas the $-crystal torm remains dry under these conditions. Bpm ctystal forms liquify at 
97% relative humtdity, but this happeris very much more quickly with the a-crystal form than 
with the p-crystal form. 

The lower hygroscopic'rty Is a further advantage for processing and storing the acid addition 
salt in the p-crystal form. 

The methanesulfonic acid addition salt of a compound of formula I, which is preferably used 
in the Mfystal fonn (hereinafter, the mettiafiesulfonic add addition salt is always taken to 
mean the p-^rystal fomi), as well as 4-(4-memyIpiperazin-1-ylmethyl)-N-t4-methyl-3-(4- 
pyridin-3-^)pyrimidin-2-ytamino)phenyl]benzamide in free form, possesses valuable 
pharmacological properties and may, for esrample, be used as an antt-tumour agent, as an 
agent to treat atherosclerosis, as an agent to treat restenosis, for the prevention of 
transplantation-induoed disorders, su^ as Qbilterative bronchiolitis, and/or for preventing 
6ie invasion of warm-blooded animal celts by certain bacteria, such as Poiphynrntonas 
gingivm. 

The phosphorylation of proteins has long been known as an essential step in the 
differentiation and division of celts. Phosphorylation Is catalysed by protein kinases 
subdivided into serine/threonine and tyrosine kinases. The tyrosine kinases include PDGF 
(Platele^derived Growth Factor) receptor tyrosine kinase. 

PDGF (Piateiet-derived Growth Factor) is a very commonly occuning growth factor, which 
piays an important role both in normal growth and also in pathological cell proliferation, such 
as Is seen in cardnogenesis and in diseases of the smooth-muscle cells of biood vessels, 
for example in atherosclerosis and thrombosis. 

The inhibition of PDGF-stlmulated receptor tyrosine kinase activity in vitro is measured in 
PDGF receptor immune complexes of BALB/c 3T3 cells, asi described by E, Andrejauskas- 
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Buchdunger and U. Regenass in Cancer Research 52, 5353-5358 (1992). A compound of 
fomiula I described in more detail hereinbefore, sudi as especiatly its Crystal form, inhibits 
PDGF-dependent aceliular receptor phosphorylation. The inhibition of P13GF receptor 
tyrosine Icinase is measured in a mterotitre ELISA assay (cf Trinks et al., J. Med. Chem. 
1 015-27 (1 994). 4-(4-Methylpiperazin-1-ylmethyl)-N-[4-methy|-3-(4-pyridin-3-yi)pyrimrdin-2- 
ytamino)phenyl]benzamide and the corresponding meltianesuifonate salt inhibit tne tyrosine 
kinase activity of the PDQF receptor at an ICso (concentration at which activity is inhibited by 
50% compared with the control) of about 120 nM and about 100 nM, respectivety. 

The inhibition of PDGF makes a compound of formula I also suitable for the treatment of 
tumour diseases, such as gliomas, sarcomas, prostate tumours, and tumours of the colon, 
breast, and ovaty. 

The methanesulfbntc acid addition salt of a compbund of fomnula I also inhibits cellular 
processes involving the so'^alled stem-cell factor (SCF, also known as the o-kit ligand or 
steel factor), such as SCF receptor (kit) aufophosphoryiation and the SCF-stimulated 
activatipn of MAPK kinase (mitogen-activated protein kinase). 

The mjsthanesuifonic acid addition salt of a oompound of fomiula 1, such as especially tiie 
p-crystat form thereof, thus inhibits also the autophosphoiylation of SCF receptor (and c-kit, 
aproto-oncogen). M07e cells are a human promegakatyocytie leukaemia cell line which 
depends on SCF for proliferation. They are obtained from Grover Bagby, Oregon i-iealth 
Sdances University, USA. The cells are cultivated in RPM1 1649 medium supptemented 
with 10 FBS and 23 ng/ml GG-CMF. GM-SCF and SCF are commerciaiiy available. Serum- 
deprived IWI07e oeiis are prepared and Incubated for 90 min at 37°C with the test substance 
before being stimulated with recombinant SCF for 10 mln at 37"C. Identical quantities of celt 
lysates are analysed by Western blot using antiphosphotyrosine antibodies (Buchdunger et 
aU. Proc. Natl. Acad Set (USA) 92, 2558-62 (1995)). The immunodecorated proteins are 
detected by means of the ECL Western bk)tting system from Amersham (Amersham, UK). 
A compound of formula I, espedally the crystal form of the methanesulfonate salt of formula 
II, inhibits the autophosphoiylation of SCF-R in the mici^motar range. 
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On me basis of the described propertfes, the methanesulfbnic acid addition salt of a 
compound of formuta I, such as especially the ^-crystal form thereof, may be used not only 
as a tumouf'InhibHJng substance, for example In small cell tung cancer, but also as an agent 
to treat non-malignant pK^iferatfve disorders, such as atherosclerosis, thrombosis, 
psoriasis, sderodemia, and fibrosis, as well as for the protection of stem cells, for example 
to combat the haemotoxtc effect of chemotherapeutlc agents, such as S-fluoruracil, and in 
asthma. It may especially be used for the traatment of diseases which respond to an 
inhibition of &ie PDGF receptor Itinase. 

In addrticn, the methanesulfaiic acid addition salt of a compound of formula I, such as 
especially its fk:rystal form C, prevents the development of multidrug resistance in cancer 
therapy with other chemotherapeutic agents or abolishes a pre-existing resistance to other 
chemolherapeutic agents. Also regardless of the effect described hereinbefore, the 
methanesulfonic acid addition salt of a compound of fomiula i, such as aspecially the 
QVstal fonn »iereof, may be used to advantage in cpmbination witti other antitumor agents. 

Also a3a\ Idnase, especially v-abt i<inase, is inhibited by 4-<4^methylpiperazin-1-ylmethyl)-N- 
[4-methyl-3-{4-pyrldin-3-yi)pyrimidin-2-ylamino)phenyl]ben2amide and its methanesulfonale 
salt. The inhibifion of v-abi tyrosiinfe kinase Is detennined by the methods of N. Lydon etai. 
Oncogene Research 5, 161-173 (1980) and J. F. Qeissler ef at. Cancer Research Sg, 
4492-8 (1992). In those methods IVaI®]-angiotensin II and (y -«P)-ATP are used as 
substrates. 4-(4-Methyi-piperazin-1-ylmethyl)-N-I4-methyl-3-(4-pyridin-3-yl)-p^ 
ytamino)phenyElbenzamide here shows an ICsa of 38 nM. 

By analogy, the salt of a compound of formula t also inhibits BCR-abI kinase (see Nature 
IMedicine 3, 561 -566 (1996}) and is thus suitable for the treatment of BCR-abl-positive 
cancer and tumour diseases, such as leuliaemiBS (especially chronic myeloid leukaemia 
and acutis lymphoblastic leukaemia, where especially apoptotie mechanisms of action are 
found), and also shows effects on the subgroup of leukaemic stem cells as well as potential 
for the purification of these cells In vflfo after removal of said cells (for example, bone 
manrow removal) and mimplaritation of the cells once they have been cleared of cancer 
cells (for example, reimpjantation of purified bone manvw cells). 
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In addition, the methanesutfontc acid addition salt of a compound of formufa I shows useful 
effects in the treatment of disprdeis arising as a result of transplantation, for 
ex3mp)e,allogenic transplantation, especially tissue rejection, suc^ as especially oblitemttve 
bronchiolitis (OB), i.e. a chronic rejection of allogenic lung transplants. In contrast to 
paBents wrflhout OB, those with OB often show an elevated PDGF concentration in 
bronchoalveolar la\rage fluids. If 4-(4-methylpiperazin-1-ylmethyl)-N-[4-nnethyl-3-{4^pyridin-3- 
yl)p^idin-2-ylamino)phenyl]benzamide methanesulfonate, especially in the p-crystal form, 
is administered to rats with tracheal allogenic transplants, for example tn a dose of 50 mg/kg 
i.p., it can be shown after removst of 10 transplants per group after 10 and 30 days for 
morphometric analysis of possible epithelial lesions and occlusion of the ainways, and 
investigation for immunohistochemical pathways of action that, although the 
methanesulfdnic acid addition salt of a compound of formula I has no significant effect on 
epithelial necrosis or Infiltration by Inflammatoiy cells, It does maricedly reduce 
fibioproliferatlon and occlusion of the lumen compared with controls. Synergistic effects with 
other immunomodulatory or anti-lnflammatoiy substances are possible, for example when 
used in combination with ciclosporin, rapamydh, or ascomycin, or immunosuppressant 
analogues thereof, for example ciclosporin A (CsA). cidosporin G, FK-506, rapamycin, or 
comparable compounds; corticosteroids; cyclophosphamide; azathioprine; methotrexate; 
brequlnar; leflunomlde; mizon'bine; mycophenollc acid; mycophenplate mofelil; 
IS-deoxysperguatIn; immunsuppressant antibodies, especially monoclonal antibodies for 
leucocyte receptors, for example MHC. CD2, CD3. CD4, CP7, CD25, CD28, 87, CD45, 
CD58 or their Itgancls; or other immunomcdulatDry compounds, such as CTLA4lg. If CsA 
(1 mg/kg s.c), tor example, is combined with the acid addition salt of f onnula I (50 mg/kg), 
synergism may be observed. 

The methanesulfonlq acid addition salt of a compound of formula 1 Is also effective in 
diseases associated with vascular smooth-muscle cell migration and proliferation (where 
PDGF and PDGF-R often also play a role), such as restenosis and atherosclerosis. These 
effects and the consequerices thereof for the proliferation or migration of vascular smooth- 
musde cells in vitm and in \nv6 can be demonstrated by administratiisn of the 
methanesutfontc acid addition salt of a compound of formula I and also by investigating ite 
effect on the thickening of the vascular Intima following mechanical Injuiy in wvo. 
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The methanesulfonic add addition salt of a compound of formula I is used in 0. 1N HCI or 
DMSO at a concenttatton of 10 mM for in wfrD studies. The stock solution Is further diluted 
vnth cell culture medium and used In concentrations of 10 to 0.1 for the experiments. 
For in mo admmlsbation, the methanesulfonic acid addition salt of a compound of formula I 
is dissolved for example In DMSO at a concentration of 200 mg/ml and then diluted 1 :20 
with 1% Tween In 0.9 % saline solution. After sonicatlon, a clear solution is obtained. The 
stock solutions are prepared fresh each day before administration. (The compound of 
formula I may also be dissolved simply in deionised water for oral administration or in 0.9% 
saline solution for parenteral administration). Administration is carried oiit 24 houis before 
the operation. The methanesulfonic acid addition salt of a compound of fonrnuta I is 
administered to rats in one dose of 50 mg/kg i.p. per day for the entire observation period. 
Controj rats are given the same dose of substrate. Oral administration is also possible. 

Primary cultures of smootii-muscle aorta celts are isolated from 9 to 11-day-otd DA (AG-64, 
RTIa) rat aorta using a modlficatioh of the method described by Thyberg et al. (see 
Differentiation gg, 156-67 (1983)}. The aorta is opened by means of a iongitudihai incision 
and the endothelium carefully removed. Tlie adventitia and the tuiiica media are separated, 
and the tunica media is digested with 0.1% collagenase and DNAse In phosphate-buffered 
physiological saline for 30 min at 37*C. The cells are centrrfuged, suspended in culture 
medium, and then allowed to grow on plastic vials. The primary ceils are used for the 
experiments after passages 2 to 6. Subcultures ate kept in DIMEM (Dulbeoco's Modified 
Eagle's Medium}, supplemented with 10% fetal calf senim, 2 mmot/ml giu^lne, 100 
mmo|/ml streptomycin, and 100 lU/mi penicillin. For identification purposes, the cells are left 
to grow on glass slide covers and stained on SMC-a actin (see below). 

The migmtion of smooth-muscle cells is quantified in vSro using a Transwell cell culture 
insert (Costar, Cambridge, MA) vyhose upper and lower compartments are separated by a 
polycarbonate membrane of S pm pore size. The celts (100 mI at a concentration of 1 million 
cells/ml) are exposed in the upper compartment. After 2 hours, 60 ng/mi PD6F-B6 or 
PDGF-AA (Upstate Biotechnology inc.. Lake Placid. NY) is added to the tower 
compartment, supplemented With 0.5% fetai calf aemm and 0.1% bovine serum albumin, 
and the test compound is added in concentrations of 3, 1, 0.3, 0.1 , 0.03, 0.01, and 
0.003 |iM. To measure fibrofiectin-dependent rnigratlon, the Transwell chambers are 
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covered with fibronectin at a concentration of 10 |jg/fnl for 24 h at 4''C (iiuman cellular 
fibronectin, Upstate Biotechnology Inc.). After 24 houre' migration, the filters are removed, 
fixed in methanol, and stained with Mayer's haematoxytin and eosin. The migrated celts on 
the lower side of the filter membrane are determined by counting tiie specified sectional 
fields on the filters with the aid of a light microscope with a magnification of 400x. The 
inhibition of migration is quantified in terms of the percentage of cells versus with ttie 
cofttrol. To exclude the possibifi^ of a toxic effect, the viability of the cells Is tested by 
incorporation of 3H-thymidlhe in DMEM, supplemented with 10% fetal calf serum. An 
intiibltion of migration induced by PDGF-AA and especially by PDGF-BB Is obsen/ed. 

Experimental animals: the aorta and caiotid artery of mala Wistar rats (purchased from the 
Laboratory Animal Center of the University of Helsinki, Finland) are denuded. The rate are 
anaesthetised wHh 240 mg/kg chloral hydrate i.p. Buprenorphine (Temgesib, Reckitt & 
Coleman, Hull, UK) is administered for pernperatlve and postoperative alleviation of pain. 
All animals are given human care in keeping with the Trindples of Laboratory Animal Care" 
and the "Guide for the Care and Use of Uboiatory Animals' of the NIH (NIH Publication 86- 
23, revised 19B5). Rats weighing 200-300 g were used for the denudation procedure. The 
left common carotid artery Is denuded of endothelium through the intraluminal passage of a 
2F embolectomy catheter (Baxter Healthcare Corporation, Santa Ana, CA^ 27). To remove 
the endothelium, the catheter Is passed through the lumen three times, Inflated with 0.2 nil 
air. The external carotid is llgated after removal of the catheter and the wound dosed. The 
histological changes are evaluated by reference to secfions of mid-carotid 4 days after 
denudation. The thoracic aotta is denuded of endothelium using a 2F Fogarty arterial 
embolectomy catheter. The catheter is Inserted into me thoracic aorlia via the left iliac artery, 
Inflated with 0.2 ml air, and passed through the lumen five times to remove the endothelium. 
The Iliac artery is then llgated. Three times (3, 7 and 14 days) are selected for evaluation of 
the histological changes. 

To quantify the proliferating cells, 3 different procedures are used for labelling the cells with 
bromodeoxyuridine (BrdU) after denudation of the rat carotid. In this model, the media cell 
proliferation begins 24 h after denudation; cells in the intima first appear after 72-96 houre. 
To quantify the prol'rieration of smooth-muscie cells before the appearance of cells in the 
intima, 0.1 ml BrdU-labelting reagent (ZYMED, San Francisco, OA) is administered i.v. 
during the postoperative period of 0 to 72 h post-denudation (in total 0.1 ml 6 times). To 
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quantify the proliferation during the irtitial wave of migration, the rats were given 3 x 0.1 ml 
BrdU-labelling reagent at 8-iiour Inten/ala over a period of 72-96 hours after the operation. 
To quantify the proliferation at ttie end of the Initial wave of migration, a third group of rats is 
given a pulsed dose of 0.3 ml BnlU three fiours before sacrifice. 

Histological samples are fixed in 3% paraformaldehyde solution for 4 h for embedding in 
paraffin. Morphological changes are evaluated from paraffin sections stained with Mayer's 
haematoxyiin-eosin. The cell counts of different vessel sections are calculated at a 
magnification of 40Ox. T6 identify cells in culture and cells appearing in tile neo-intima 
within four days of the denudation injury, immunohistechemtcal staining of acetone-fixed 
samples is carried out using an anti^-actin antibody obtained from smooth-muscie cells 
^o-Makof, RehQvot, Israel). Primaty smootii-musde cells are identified on acetone-fixed 
glass cover slides using the same staining method. The sections are incubated with the 
primary antit)ody (dilution 1:20D0), wiashed, and incubated consecutively with peroxidase- 
coniugated rabbit-antlmouse-lg and goat-antirabbtt-lg, followed by traatment with substnote 
solution with flie qhromogen 3-aminb^-ethylcariiazol and hydrogen peroxide. BrdU stains 
are prepared from paraffin sections using a primary mouse antibody (Bu20a. Dako, A/S, 
Oenmarif) and the Vectastain Elite ABC-Kit (Vector Uboratories, Burltnanie, CA). TTie 
sections are deparaffinised and treated by microwave at 500 W {2 x 5 min in 0.1 M citrate 
buffer, pH 6), followed by treatment with 95% formamide in 0.1 5M trisodium citrate for 
45 min at lO'C. Antibody dilutions are prepared accordirig to the manufacturer's 
specifications. The sections are counterstained with Mayer's haematoxylin and eosin, and 
positive ceils are counted separately for tiie inltima, media, and adventitia. 

In the carotid of treated animals, a significant decrease is found in the cell count for smooth- 
muscle cells. The adventitia and the media showed a significant reduction in ttie cell count. 
As a result of the methanesulfonic acid addition salt of a compound of formula 1, a slight 
decrease in the absolute number of BrdU-tabelled cells is seen in the intima, media, arid 
adventitia during the first two labelling periods (0-72 and 72-96 h), and after 93-96 h a 
decrease in the number of labelled cells is seen in all compartments. Decreases in ttie 
number of smooth-muscle cells are likewise found in the aorta-denuded animals. 
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AcGOFding to these findings, the methanesutfonic acid addttron satt of a compound of 
formula \ can thus inhibit the proliferation, and especially the migration, of vascular smooth- 
muscle cells. 

The methanesutfonic acid addition salt of a compound of formula 1, especially the p-crysta! 
form, is also capable of inhtbitlng aiigibgenesis. This may be demonstrated as follows: a 
chamber containing 4gar (0.8%) and heparin (2 U/ml) with or without growth factor (VEGF 
3tig/ml , PDGF 1|^/ml or bFGF 0.3|ig/ml) is implanted subcutaneously into normal mice 
(C57 BUG), The metfianesulfonic add addition salt of a compound of fomiula I is 
administered orally in a dose showing good anti-tumour actlvtty in a nude mouse 
xendtransplant model. Dosing is started one day before implantation of the chambers. The 
chambers are removed after 5 days. The angiogenic efficacy is quantified by measuring 
both the vascularised tissue which has grown around me implant and the blood content of 
this tissue (external blood). The blood is detemiined by measuring the haemoglobin. 
Although the vessels do not grow into the agar, the agar becomes intensely red if an 
antiangiogenic effect is present. If a compound inhibits the increase \r\ blood that is induced 
by the growth factor, this is seen as an indication that the compound in question is blocking 
the angiogenic effect of the growth factor concerned. Inhibition of the weight but not the 
volume of blood suggests an effect on the proliferation of fibroblasts. A suppression of the 
control response suggests an Inhibition of wound healing. At an oral dose of 50 frtg/kg once 
daily, the compound of formula I inhibits the angiogenic effect of ail three growth factors 
(VEGF, PDFG, bFGF). 

it goes without saying that all the indicated inhibitory and pharmacological effects are also 
found with the free base, 4-{4-methylp|perazin-1-ylmethyi)-N-E4-methyl*(4-pyridin-3. 
yl)pyrimidin-2-ylamino)ph6nyl]benzamlde, or other salts thereof. The present ihvenfidn 
relates especially to the p-ciystal form of the methanesulfpnic acid addition sail of a 
compound of fomiula I in the treatment of one of the said diseases or In the preparation of a 
pharmacological agent for the treatment tereof . 

The antiproliferative, espectally anti-tumour, activity of the methanesutfonic acid addition 
saK of a compound of fomnula I in two rs, for example, described far the treatment ef abl- 
dependent tumours in Nature Med. 2, 561-6 (1996). 
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The invention relates also to a process for the treatment of warm-blooded animals suffering 
from said diseases, especlaiiy a tumour disease, wherein a quantity of tiie p-cr^tal fonn of 
the methanesuifontc add addition sajt of a compound of formulei I Which is effective against 
the disease concerned, especially a quantty witii antiproliferative and especially tumour- 
Inhibiting efficacy, Is administered to warm-blooded animals in need of such treatment. The 
invention rentes moreover to the use of the p-ctystal lom of the methanesuKonic acid 
addition salt of a compound of formula I for the inhibition of the above-mentioned tyrosine 
kinases, espedaliy PDQF receptor kinase, v-abi kinase, and/or c-kit receptor kinase, or for 
the prepaiaton of phamnaceutical compositi(»\s for use in treating tiie human or animal 
body, especially for the treatment of tumours, such as gliomas, ovarian tumours, prostate 
tumours, colon tumours, and tumours of the lung, such as especially small cell lung 
carcinoma, and tumours of the breaist or other g^aecbtogical tumours. Depending on 
species, age, Individual condition, mode of administration, and the clinical picture in 
question, effective doses, for example daily doses of about 1-2500 mg, preferably 1-1000 
mg, especially 5-500 mg, are administered to wann-btpoded animals of about 70 kg 
bodyweight. 

The invention relates also to pharmaceutical preparations which contain an effective 
amount, especially an effective amount for prevention of treatment of one of the said 
diseases, of the methanesulfbnic acid addition salt of a compound of formula I in the 
crystal fonn, together with phamiaceuticaily acceptable carriers which are suitable for 
topical, enteral^ for example oral of rectal, or parenteral administration and may be inorganic 
or orgctfiic and solid or liquid. Espedaliy tablete or gelatin capsules containing the active 
substance together with diluents, for example lactose, dextrose, sucrose, fnannitol, sorbitol, 
cellulose, and/br glycenn, andA}r Iubricant8» for example silk:a, talc, stearic add, or salts 
tiiereof. typically magnesium or calcium stearate. and/br polyethylene glycol, are used for 
oral administration, Tablets may likewise contain binders, for example magnesium 
aluminium silicate, starches, t^ically corn, wheat or rice starch, gelatin, metiiylcellulose, 
sodium carboxymethylGellulpse and^r polyvinylpyrrblidone, and, if so desired, disintegrants, 
for exartiple starches, agar, alginic acid, or a salt thereof, typically sodium alginate, and/br 
effervescent mixtures, or adsorbents, colouring agents, flavours, ahd sweetening agents. 
The pharmacotogically active compounds of the present invention may furtiierbe used in 
the fonn of preparations for parenteral administration or infusran solutions. Such solutions 
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are preferably isotonic aqueous solutions or suspensions, these possibly being prepared 
before use, for example in the case of lyophilised preparations containing the active 
sub^ncB either alone or together with a carrier, for exartipte mannitol. The pharmaceutiGal 
substances may be sterilised and/or may contain excipients, for example preservatives, 
stabilisers, wetting agents and/or emuisifiers, soIubUisei^, salts for the regulation of osmotic 
pressure. and/Dr buffers. The present pharmaceuticat preparations which, K so desired, may 
contein further pharmacologicafly active substances, such as antibiotics, are prepared iri a 
manner Imown per se^ for example by means of conventiona] mixing, granulating, coating, 
dissolving or lyophillsing processes, and contain from abpiit 1% to 100%, especially from 
about 1% to aljout 20%, of the active substance or substances. 

Thefollqwing Examples illustrate the invention without limiting the scqie thereof. Rrvalues 
are detemiined on TLC plates coated with silica gel (Merck, Darmstadt, Germany). The ratio 
of the solvents to one another in the solvent systems used is indicated by volume <v/v], and 
temperatures are given in degrees ceisius ("C). 

Huehts fgradienteV 
HPLC gradient 

0% b) in a) for 20 minutes, then 0% -» 30% b) in a) for 10 minutes, then 3D% b) in a) for 5 
minutes. 

Quent a): Ion pairing reagent and methanol (420 ml * 580 ml) 
Eluent b): Ion pairing reagent and methanol (40 ml + 960 mi) 

Ion pairing reagent: 7.5 g 1-octanesulfonic acid dissolved in about 800 ml water, pH value 
adjusted to 2.5 with phosphoric add. and diluted with water to 1000 ml. 
Column: 150 x 3.9 mm, packed with Symmetry CIS S|ii (Waters), pre-equilibrdted with 
eluent a). 

Row rate 1.2 ml/min, UV detection at 267 nm. 
Examples: 

Example 1 . Preparation of p-cfystaj form of 4<f4-methYtpiperazin-1-vimethyl)-N-[4-methyl-3- 
f4-pyi'idin-3-vl)Pvrfmidln-2-vlaminQ)pherTVlTbenzamide methanesulfonate - Variant 1 . 
An 11% (w/w) suspension of 4-(4-methylpiperazin-1-ylmethyl)-N-{4-methyl-3^(4i3yridin-3-yl)- 
pyrimidin-2-ytamino)phenynbenzamide methanesulfonate in the tx-ci^tal iom is digested in 
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methanol for two days at about 25*C. The ctystals are isolated by filtration on a glass fitter 
with a G4 frit and dried overnight at room temperature on filter paper. Smp {by DSC): 217^0 
(start of metttng). 

The starting material, 4-(4-methylpiperazln-1'yimethyl)-N-{4-methyl-3-{4-pyrtdin-3-yt)pyri^^^ 
in^2-ylamino)phenyl]benzamide methanesulfonate is prepared as follows: 98v6 g (0.2 mol) 
free4-{4-methylpipera2in-1-ylmethyt)-N-[4-methy!-3-(4i)yrldin-3-yl)pyrimidi 
yiamino)phenyllbenzamide (for preparation see, for example, EP-A-0 564 409) is added to 
1.4 1 ethahOI. To this beige suspension. 1 9.2 g (0.2 mot) methanesulfonlp acid is added 
dropwise over a period of 20 minutes. The solution is heated under reflux for 20 minutes 
and tlien filtered clear at es^C. The filtrate is evapofatisd down to 50% and the residue 
fBtered off at 2S''C (filter material A). The mother liquor is evaporated to dryness. This 
residue and fitter material A are suspended in 2.2 1 ethanol and dissolved under reflux with 
the addition of 30 ml water. Cooling overnight to 2S°C; filtraiion. and drying at 65«C until 
oonstaney Of weight is achieved result in 4-(4-melhylpipera2in-1-ylmethyl)-N-[4-methyl-3^4- 
pyridin-3-yl)pyrimidin-2'ylamino)pbenyt]benzamide as ilght beige, crystelline mesylate (ot- 
crystal fonm). 

Example 2: Pffpgration of frpfVstal fprni of 4-f4-m?thvlpiperazin-1-y|methVl)-N-f4-methvl^- 
rt-Dvridin-3-vltovrimidin-2-vlaminDtahehvnban2amide methanesulfonate - Vartant 2. 
50.0 g (101 mmol) 4-[(4-methyl-1-ptperaziny1)methyl>N-[4-methyi-3-{[4-(3i}yridiny)^^^^ 
pyrimidinyl)amino]phenyl]benzamide is suspended in methanol (480 mf). 9.71 g (101 mmol) 
methanesulfonic acid and methanol (20 ml) is added, heated to 50'*C, activated carbon 
(5.0 g) added, and the mixture boiled under reflux for 30 minutes, filtered, and concentrated 
by evaporation. The residue is dissolved in methanol (150 ml) and inoculated witii 4^(4- 
methyl-1-pip6ra2inyl)methyl]-N-[4-methyl-3-I[4-(3-pyridinyl)-2-pyrim1dinyl]amino]phenyll- 
benzamide methanesulfonate (^modification, a few mg), leading to crystallisation of the 
product. Drying at 50 mbar and 60«C leads to 4-[(4-methyl-1-piperazinyl)methyl]-N-t4- 
methyl-3-|;[4^(3-pyridinyl)-2i)yrimidinyl]aminoiphenyl]benzamide methanesulfonate, ^- 
modification; Rf s o:58 (methylene chloride : ethyl acetate : methanol : concentrated 
aqueous ammonium hydroxide solution = 60:1 0:30:2); HPLC: tfet - 10.2 mfn. 
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Example 3: Preparation of Crystal form of 4-(4-meth'^rtpiperazin-1-vlmethyh-N-f4-mBttivl-3- 
f4-pvridin-?-yl)pvrirpidin-3-vlamino)ph?nv)1^9n2 amldemethanesulfonate - Variant 3. 
670 g {1136 mmol) 4-[(4-methyl-1-piperazin-1-yl)methid]-N-[4-methyl-3-[[4-{3-pyridinyl-2- 
pyrimidinylJaminoJphenyObenzamide, a-modification. is heated in methanol (1680 ml). The 
splution is inoculated at 60"C wtth 4-{(4-methy}-1-pipefaan-1-yl)methyl]-N-[4-methyI-3*-I[4-{3- 
pyridinyl-2-pyrimidlnyi]amino]phenyr!benzamide methanesulfonate (p-modificatiGn, 55 mg), 
whereupon the product starts to crystallise. Drying at 50 mbar and lOO^C leads to 4-[(4- 
mGthyl-1-ptpera2jnyl)methyl]-N-[4-methyl-3-[I4-{3-pyridinyl)-2i3yrimidinyl]amino]ph 
benzamide methanesuffonate, g-modification; Rf = 0.58 (methyiene chloride : ethyl acetate : 
methanol : concentrated aqueous ammonium hydroxide solution = 60:10;30;2); HPIC: t^t = 
10.2 min. 

Example 4: Tablets with 4.ff4-methVH -PiDerazin-1 -vlmethvt^.N-r4.methvl.3-fr4 -f 5-Dvridlnvh- 

2-PVrimidinvnamino1-Phenvnbenzamide metha nesuftonate. B-en/atal form 

Tablets containing 100 mg of the active substance named in the title are usually prepared in 



the following composition: 
Composition 

Active ingredient 100 mg 

Crystaifine lactose 240 mg 

Avicel 80 mg 

PVPPXL 20 mg 

Aerosil 2 mg 

Magnesium steatate 5mg 



447 mg 

Preparation: The active substartce is mixed with earner materials and compressed on a 
tabieting machine (Korsch EKO, punch diameter 10 mm). 
Avicei is microcrystaliine cellulose {FIMC, Philadelphia, USA). 
PVPPXL is pplyvihylpolypyrfblidone, cross-ilnked {BASF, Germany). 
Aerosil is silioan dioxide (Degussa, Germany). 
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Example 6: Capsules with 4-[(4-methvM -piperazin-1 -vlmethvlVN-i4-methvl-3-ff4-(3- 
PVridinvl)-2-pvrimidinvllaminolphenvl1b9n2^rPi<^9 m^ttiwesulfonate. p-crystgl fprm 
Capsules containing 100 mg of the compound named in the title as active substance are 
usually prepared in the foltowing composition: 



Composition 

Active ingredient 1 00 mg 

Avicel 200mg 

PVPPXL 15mg 

Aerosil 2 mg 

Magnesium steafate 1 .5 mg 



318.5 mg 

The capsules are prepared by mixing the components and filling the mixture into hard 
gelatin capsules, size 1 . 
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1 . A form of the methanesulfonic acid addition salt of a compound of tormula I, 




(t) 



comprising crystals of tlie p-modification. 

2. A crystalline form of the methanesujfonic acid addition salt of a compound of formula i 
according to claim 1 , which remains dry at 93% relative humidity and aS'C. 

3. A ciystaliii^etorm of the methanesulfonic acid addition salt of a compound of formula t 
according to one of the claims 1 and 2, in essentialty pure fonn. 

4. The 0-crys^l form of the methanesulfonic acid addition salt of a compound of formula I 
aca>rding to claim 1, which has a melting point ijelow 225°C. 

5. The |l-crystal form of the methanesulfonic acid addttion salt of a compound of formula 1 
according to claim 1 , which has a melting point of less than 21 7°C. defined as the start of 
metting in the differential scanning caiorimetry thermogram. 

6. The p-crystal fonn of thie methanesulfonic: acid addition salt of a compound of forrnula 1 
according to daim 1, v\^ich shows on X-ray diffraction a peak at an angle of refraction 
2theta of 20°, said peak having a relative line intensity of 65, i.e. the peak marked (5) in I^tg. 
2/3. 

7. The P-crystai fomi of frie methanesulfonic acid addition salt of a compound of tonnula I 
according to daim 1 , which shows in an X-ray diffraction diagram lines having a relative line 
intensity of 20 or more at the fotjpvwng angles of refraction Ztheta (relatKfe line intensities 
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given in parentheses): 9.7"* {40), 13.9" (26), 14.7^ (23), 17.5° (57), 18.2" (90), 20.0" (65), 
20.6' (76), 21 .r (100), 22.1" (89), 22.7- (38). 23.8* (44), 29.8» (23) and 30.8" (20) 
essentially as In Rg. 2/3. 

8. The p-crystal form of the methanesulfonic acid addition salt oi a compound of formula I 
acooFding to claim 1 , which has a melting point of 217^C, defined as the start of melting in 
the differential scanning calorimetiy diagram, and which shows an X-ray diffraction diagram 
essentiially as in Fig. 2/3, 

9. The p-crystal form of the methanesulfonic add addition salt of a compound of formula I 
acooiding to any one of the claims 3 to 8, which is present in essentially pure form. 

10. The form of the methanesulfonic acid addition salt of a compound of formula I according 
to any one of the claims 1 to 9 for use in a process for diagnostic or therapeutic treatment of 
the human or animal body: 

1 1 . A phamnaceutical composition, comprising a form of the methanesulfonic add addition 
ealt of a compound of fonmula I according to any one of the claims 1 to 9, and a carrier. 

12. Use of a fonn of the nietfianesulfontc acid addition ^It of a compound of formuia I 
according to any one of the daims 1 to 9, for the preparation of a pharmacological agent for 
tiie treatment of a tumour disease. 

13. Processes for the preparation of the ^f-ciystal fomn of tiie methanesulfonic acid addition 
salt of a compound of formula I according to claim 1 , characterised by 

a) digesting another crystal form or an amorphous starting material of the metiianesuHontc 
acid add'rtlon salt of a compound of fomiula I witii a siiitable polar solvent in suspension at a 
temperature between ZD and SO'C, or 

b) dissolving another crystal form or an amorphous starting material df tiie rtietiianesulfonic 
acid addition saK of a compound of formula 1, In a polar solvent at a suitable temperature of 
25''C up to the reflux temperature of tiie reaction mixture, and then initiating ctystalllsatioin 
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by adding a small amount of . the p^jrystal form as seed crystal at a temperature between 20 
and70'C. 
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FIG 1/3 (alpha form) 
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FIG 2/3 (beta foim) 
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